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AMENDED CLAIMS 

[received by the International Bureau on 21 March 2005 (21.03.05) 
original claims 4 and 10 amended and claims 35 to 55 added (13 pages).] 

What is claimed is: 

1 . An apparatus for radially expanding and plastically defornning an expandable tubular 
member, comprising; 

a tubular support meniber defining an internal passage and one or more radial 

passages and comprising internal splines; 
a tubular expansion cone coupled to the tubular support member comprising an 

external expansion surface; 
one or more rupture discs coupled to and positioned within corresponding radial 

passages of the tubular support member; 
a tubular stinger defining an internal passage coupled to and positioned within the 

tubular support member; 
an expandable tubular member coupled to the expansion surface of the tubular 

expansion cone comprising a first portion and a second portion, wherein the 

inside diameter of the first portion is less than the inside diameter of the 

second portion; 

a shoe defining one or more internal passages coupled to the second portion of the 
expandable tubular member, 

a tubular member coupled to the shoe defining an internal passage comprising a plug 
seat, one or nnore upper radial flow ports positioned above the plug seat, and 
one or more lower radial flow ports positioned lielow the plug seat, and 
comprising an external flange for seaiingly engaging the interior surface of the 
expandable tubular member and external splines for engaging the internal 
splines of the tubular support member, wherein an end of the tubular meml^er 
receives an end of the tubular stinger and is also received within and 
seaiingly engages and end of the tubular support member; and 

a tubular sliding sleeve valve received within and seaiingly engaging the internal 

passage of the tubular member defining an interna! passage and one or more 
radial passages and comprising a collet for releasabiy engaging an end of the 
tubular stinger. 

2. The apparatus of claim 1 , wherein the radial passages of the tubular support member 
are positioned above the tubular stinger. 

3. The apparatus of claim 1 , wherein at least a portion of the tubular member comprises 
a cnmfjosite material. 
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4. A system for radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

pressure sensing means for radially expanding and plastically deforming the tubular 

member within the preexisting structure; and 
means for injecting a hardenable fluldic sealing into an annulus between the tubular 

member and the preexisting structure. 

5. The system of claim 4, wherein the means for Injecting a hardenable fluldic sealing 
into an annulus between the tubular member and the preexisting structure comprises: 

means for injecting a hardenable fluidic sealing into an annulus between the tubular 
member and the preexisting structure before radially expanding and 
plastically deforming the tubular member within the preexisting structure. 

6. The system of claim 4, wherein the means for injecting a hardenable fluidic sealing 
into an annulus between the tubular member and the preexisting structure comprises: 

means for injecting a hardenable fluidic sealing Into an annulus between the tubular 
member and the preexisting structure before or after radially expanding and 
plastlcaOy defomiing the tubular member within the preexisting structure. 

7. A method of radially expanding and plastically defomiing a tubular member within a 
preexisting structure, comprising: 

radially expanding and plastically deforming the tubular member within the 

preexisting structure; and 
injecting a hardenable fluldic sealing into an annulus between the tubular member 

and the preexisting structure. 

8. The method of claim 7. wherein Injecting a hardenable fluidic sealing into an annulus 
between the tubular member and the preexisting structure comprises; 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting staicture before radially expanding and plastically 
defomiing the tubular member within the preexisting structure. 

9. The method of claim 7. wherein injecting a hardenable fluidic sealing into an annulus 
between the tubular member and the preexisting structure comprises: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting staidure after radially expanding and plastically 
defomiing the tubular member within the preextsHng structure. 
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1 0. Ar apparatus for radially expanding and plastically defortning an expandable tubular 
member, comprising; 

a support member; 

an expansion device coupled to the support member comprising rigid external 

expansion surface; 
one or more pressure sensors coupled lo the support member; 
an expandable tubular member coupled to the rigid expansion surface of the 

expansion device comprising a first portion and a second portion, wherein the 

inside diameter of the firet portion is less than the inside diameter of the 

second portion; and 
ci movable valve coupled to the support member for controlling the flow of fluidic 

materials through the interior of the expandable tubular member. 

1 1 . The apparatus of claim 1 0, wherein the pressure sensors comprise frangible 
elements. 

12. The apparatus of claim 1 0, wherein the pressure sensors comprise valve elements 
for controlling the flow of fluidic materials within the Interior of the expandable tubular 
member. 

13. The apparatus of claim 1 2, wherein the support member defines one or more radial 
passages; and wherein the valve elements are positioned within corresponding radial 
passages. 

14. The apparatus of claim 1 0, further comprising: 

a tubular member movably coupled to the support member that defines an internal 
passage having a plug seat 

15. The apparatus of ciaim 14, wherein the movable valve is received within the internal 
passage of the tubular member, 

16. The apparatus of claim 1 5, wherein the tubular member defines one or more radial 
passages; and wherein the mov/able valve defines one or more radial passages. 

17. The apparatus of claim 1 4, wherein the tubular member sealingly engages an interior 
surface of the expandable tubular member. 
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18. The apparatus of claim 14, wherein the tubular member is coupled to the second 
portion of the expandable tubular member, 

1 9. The apparatus of claim 1 0, wherein the movable valve element is releasably coupled 
to the support member. 

20. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support mBmber defining one or more radial passages; 
an expansion device coupled to the support member comprising an external 
expansion surface; 

one or more frangible valve elements coupled to and positioned within corresponding 

radial passages of the support member, 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than the inside diameter of the second 

portion; 

a tubular member defining an internal passage having a plug seat and one or more 
radial passages movably coupled to the support memt>er and coupled to the 
second portion of the expandable tubular member and sealing engaging an 
interior surface of another portion of the second portion of the expandable 
tubular member; and 

a movable valve defining one or more radial passages releasably coupled to the 
support member and positioned within the Internal passage of the tubular 
member. 

21 . A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

injecting ftuidic material into the tubular member 

sensing the operating pressure of the injected fluidic material; and 

if the sensed operating pressure of the Injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure. 
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22. The method of claim 21 , wherein sensing the operating pressure of the injected 
tiuid'c material comprises sensing the operating pressure of the injected fluidic material 
using a sensor positioned within the expandable tubular member. 

23. The mettiod of claim 21 , further comprising: 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then permitting the Injected tluidic material to pass 
through a flow passage within the expandable tubular member, 

25. The method of claim 23, further comprising: 

injecting a hardenable fluidic sealing material through and out of the interior of the 

expandable tubular member into an arinuius between the expandal>ls tubular 
member and the preexisting structure. 

2G. The method of claim 25, further comprising: 

preventing the injected hardenable fluidic sealing material from passing though the 
flow passage. 

27. The method of claim 21 , further comprising: 

injecting a hardenable fluidic seating into an annulus between the tubular member 
and the preexisting structure before radially expanding and plastically 
deforming the tubular member within the preexisting structure. 

23. The method of claim 21 , further comprising: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting structure after radially expanding and plastically 
deforming the tubular member within the preexisting structure. 

29. A method of radially expanding and plastically deforfning a tubular member within a 
pret-^xisting structure, comprising: 

sensing the operating pressure within the tubular member; and 

If the sensed operating pressure within the tubular member exceeds a predetermined 

valve, then radially expanding and plastically deforming the tubular member 

within the preexisting structure. 

30. A method of radially expanding and plastically deforming a tubular memlier within a 
preexisting structure, comprising: 
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controlling the flow of fluidic materials within the tubular member using one or more 

movable valve elements; 
sensing an operating pressure of the fluidic materials within the tubular member; and 
if the sensed operating pressure within the tubular member exceeds a predetermined 
valve, then radially expanding and plastically deforming the tubular member 
within the preexisting stoicture using an expansion device. 

31 . The method of clainn 30, further comprising: 

during the radially expansion and plastic deformation of the tubular member, 
displacing the expansion device away from the valve elements. 

32. The method of clainn 30. further comprising: 

supporting the tubular member within the preexisting structure using a support 
member; and 

releasably coupling one or more of the valve elements to the support member. 

33. The method of claim 30» further comprising: 

coupling the valve elements to an end of the tubular member. 

34. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

supporting the tubular member within the preexisting structure using a support 
member, 

controlling the flow of fluidic materials within the tubular member using one or more 
movable valve elements that are coupled to an end of the tubular member, 

sensing an operating pressure of the fluidic materials within the tubular member; and 

if the sensed operating pressure within the tubular member exceeds a predetermined 
valve, then radially expanding and plastically deforming the tubular member 
within the preexisting structure using an expansion device; 

wherein during the radial expansion and plastic deformation of the tubular member 
using the expansion device, the expansion device Is displaced away from the 
valve elements; and 

wherein one or more of the valve elements are releasably coupled to the support 
member. 

35. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 
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rfidially expanding and plastically deforming the lubular member within Uie 

preexisling slruchire; and 
injecting a hardenable fluidic sealing into an annuius t:)etween the tubular mejnitv^r 

and the preexisting structure; 
wherein injecting a hardenable fluidic sealing Into an annuius between the tubular 
iTiefnber and the preexisting structure comprises: 
injectir^g a hardenable fluidic sealing into an annuius between the tubular 
member and Ihe preexisting structure after radially expanding and 
plastically deforming the tubular member within the preexisting 
structure. 

36. A system for radially expanding and plastically deforming a tubular momber within a 
preoxisting structure, comprising: 

means for radially expanding and plastically deforming the lubular member within the 

preexisting structure; and 
means for injecting ri hardenable fluidic sealing into an annuius between the lubular 

member and the preexisting structure; 
wherein the means for injecting a hardenable fluidic sealing Into an annuius between 
the tubular member and ttie preexisting structure comprises: 
means for injecting a hardenable fiuidic sealing into an annuius between 

tubular member and the preexisting structure after radially expanding 
and plastically deforming the tubular member wjthin the preexisting 
structure. 

37. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support m!?^mber; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or rT\ore pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, v;herein the inside 

diameter of the first porlion is less than the inside diameter of ttie ser-orui 

porlion; and 

a movable Vcilve coupled to the support member for controlling the flovy of fiuidic 
malertals through the interior of the expandable tubular member; 
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wherein the pressure sensors comprise valve elements for controlling the flow of 
fluidic materials within the interior of the expandable tubular member. 

38. A system for radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

means for radially expanding and plastically deforming the tubular member within the 
preexisting structure; 

nneans for injecting a hardenable fluldic sealing into an annulus between the tubular 

member and the preexisting structure; and 
valve means for controlling the flow of fluidic materials within the interior of the 

tubular member, 

39. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than the inside diameter of the second 

portion; 

a movable valve coupled to the support member for controlling the flow of fluidic 
materials throigh the interior of the expancteble tubular member; and 

a tubular member movably coupled to the support member that defines an internal 
passage having a plug seat. 

40. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a supF>ort member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion Is less than the Inside diameter of the second 

portion; and 
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a movable valve coupled io (he supporl member for controlling the flow of fluidic 
n>cilcilals through the interior of the expandable tubular mernhnr; 

vvnorsin the tubular member is coupled lo the second portion of the expandable 
tubular member. 

4 1 . Am apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a supporl member; 

nn expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the supporl member ; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprisirjg a first portion and a second portion, wherein the irjside 

diameter of the first portion is less than the inside diameter of the secrind 

portion, and 

a movable valve coupled to the supporl member for controlling Ihe flow of fluidic 

materials through the interior of the expandable tubular member; 
wherein the movable valve element is releasably coupled to the support member. 

42 A method of radiaily expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

injeciir^g fluidic material into the tubular member; 

sensing the operating pressure of the injected fluidic material; and 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure; 
wherein sensing the operating pressure ol 1^»e injected fliiidic material comprises 

sensing the operating pressure of the injected fluidic material using a sensor 

positioned within the expandable tubular member. 

43 A system for radially expanding and plastically deforming a tubular member wilhin a 
preexisting structure, comprising: 

means for radially expanding and plaslically deforming the tubular member within the 

preexisting structure; 
means for injecting a hardenable fluidic sealing tnio an ar^nulus between the tubular 

member and the preexisting structure; and 
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means for sensing the operating pressure of fluidic materials within the tubular 
member that is positioned within the tubular member. 

44. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

radially expanding and plastically deforming the tubular member within the 

preexisting structure; 
injecting a hardenable fluidic sealing into an annulus between the tubular member 

and the preexisting structure; and 
sensing the operating pressure of fluidic materials within the tubular member using a 

sensor positioned within the tubular member 

45. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

injecting fluidic material into the tubular member; 

sensing the operating pressure of the injected fluidic material; 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure; and 
injecting a hardenable fluidic sealing Into an annulus between the tubular member 

and the preexisting structure after radially expanding and plastically 

deforming the tubular member within the preexisting structure. 

46. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

controlling the flow of fluidic materials within the tubular member using one or more 

movable valve elements; 
sensing an operating pressure of the fluidic materials within the tubular member; 
if the sensed operating pressure within the tubular member exceeds a predetermined 

valve, then radially expanding and plastically deforming the tubular member 

within the preexisting stnjcture using an expansion device; and 
during the radially expansion and plastic deformation of the tubular member, 

displacing the expansion device away from the valve elements. 

47. A system for radially expanding and plastically deforming a tubular member, 
comprising: 
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cin expansion rJevice tor radially expanding and p)lastically defonning the tiibulrir 

member; and 

a ssnsor mupled to the expansion device for controliing tlie operation of the 

expansion device and positioned within llie liii^ular memlier for sensing 
operating conditions within the tubular member. 

48. method of radially expanding and plastically deforming a tubular member, 
compdslnrj: 

radially expanding and plastically deforming the tubular member using an expansion 
device; and 

ccntrolling the operation of the exparisinrt device using a sensor positioned within Ihe 
tulHJlar member for sensing operating conditions within the tubular member. 

49. A system for radially expanding and plastically deforming a tubular memtier, 
comprising: 

means for radially expanding and plastically deforming the tubular member using an 

.expansion devii:=; and 
nieans foi controlling the operation ot the expansion device using a sensor 

positioned within the tubular member for sensing operating cjonditions within 

the tubular member. 



50. An Pipparatus for radially expanding and plastically deforming an expandable metallic 
tubular* member, comprising: 
a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable metallic tubular member coupled to the expansion surface of the 

expansion device comprising a first portion and a second portion, wherein the 

inside diameter of the first portion is less than Ihe inside diameter of the 

secDr\d portion; and 

a movable valve coupled to the support member for controfling the flow of fiuidic 
materials through the interior of the expandable cnetaliic tubular m.ember. 

C' I . An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising; 

a support member; 
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an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device; and 

a movable valve coupled to the support member for controlling the flow of fluidic 

materials through the interior of the expandable tubular member; 
wherein the pressure sensors are positioned within the expandable tubular member. 



52. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting stnjcture, comprising: 

injecting fluidic material into the metallic tubular member: 

sensing the operating pressure of the injected fluidic material; and 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 
metallic tubular member within the preexisting stnicdure. 



53. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting structure, comprising: 

sensing the operating pressure within the metallic tubular member, and 

if the sensed operating pressure within the metallic tubular member exceeds a 

predetenrtined valve, then radially expanding and plastically deforming the 
metallic tubular member within the preexisting structure. 



54. A method of radially expanding and plastically defonmlng a metallic tubular member 
within a preexisting structure, comprising: 

controlling the flow of fluidic materials within the metallic tubular member using one 

or more movable valve elements; 
sensing an operating pressure of the fluidic materials within the metallic tubular 

member; and 

if the sens^ operating pressure within the t n^talilc tubular member exceeds a 
predetermined valve, then radially expanding and plastically deforming the 
tubular member within the preexisting stmcture using an expansion device. 

55. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting structure, comprising: 
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!>upporting the metallic tubular member within Ihe preexisting strucluie usirt.j .-i 

support member; 

•".onlrolfing the flow of fiuidic materials vvifchin the metallic tubuhv member using one 
or more movatile valve elements that are coupled to art Brid o( the metallic 
Uji;ular member; 

t-itjnsing an operating pressure o\ the fiuidic materials within the metallic tubular 
rnt^mber. and 

if the sensed operatir^c pressure within the metallic tubular member exchjeds a 

prftdetRrmined vaivcj, then radially expanding and plastically deforming ttie 
metallic tubular member will-iin the preexisting structure using ar> expansiori 

device; 

wherein during \Ue radial exparision and plastic deformation of Xhe metallic tnt)uiar 

member using the expansion device, the expansion device is displaced av^/ay 
from the valve elements; and 
whex-in one or more of the valve elements are releasably coupled lo ifie sup[K)f i niemt)nr. 
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